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Background of the Invention 

Field of the Invention 

5 The subject invention generally pertains to a method of identifying allergens and 

other influencing agents that may cause a reaction in an individual and more specifically 
pertains to a software program for carrying out the method. 

Description of Related Art 

10 Many individuals (humans as well as other animals) may suffer various aliments 

and reactions due to their exposure to allergens or certain other adverse influencing 
agents. Such influencing agents may include foods (e.g., beverage, wheat, milk, 
medication, vitamins, food supplements, etc.), environmental exposures (mold, pollen, 
stress, etc.), and conditions such as constipation or a menstrual period. The reactions may 

15 include headaches, respiratory problems, skin problems, fatigue, constipation, abnormal 
blood pressure, depression, seizures, etc. 

There are various techniques currently used to help identify allergens, foreign 
substances or other influencing agents that may adversely affect a particular individual. A 
skin prick test, for instance, is perhaps one of the most commonly used techniques. 

20 Although quite useful, such tests have some drawbacks. Skin prick tests typically involve 
a series of needle pricks that can be painful and frightening, particularly with younger 
children and some adults. Prick tests are not as valuable when trying to identify certain 
influencing agents such as sunlight, stress, and sleep loss. Moreover, skin tests are not as 
easily applied to pets and other non-human animals whose skin is covered with fur. 

25 Before or in conjunction with a skin prick test, a patient may try an elimination diet 

to help identify the more likely causes of their reactions. An elimination diet involves 
systematically abstaining from certain foods over a given period. Each week, for instance, 
a person may eliminate one or more foods from their normal diet to see which foods may 
be causing the problem. Such a method, unfortunately, requires a lot of self-discipline and 
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time. Elimination diets can take months or even years to complete, and sometimes they 
may never be completed if a person's tolerance to various foods changes over the years. 

Also, the effectiveness of an elimination diet can be limited by the amount and 
variety of food that a person can consume in a given week (or other predetermined 

5 period). If a person, for instance, was free of any adverse reactions during a week when 
they abstained from milk, the person may believe they react to milk. During that same 
week, however, the person may have unknowingly avoided eating a hundred other foods, 
any one of which may be the real source of the problem. So, milk may not necessarily be 
the problem. If the person has a reaction after having milk the second week, the person 

10 may become even more convinced that milk is the problem even though the true adverse 
agent is actually one or more of those hundred other foods they avoided eating the first 
week but consumed the second week. 

Consequently, there is a need for a reliable and painless way to help identify the 
influencing agents that may be causing an individual's adverse reactions, wherein the 

15 method can be used in conjunction with currently available methods of testing. 



Summary of the Invention 

20 To provide an easy way to help identify allergens and other influencing agents that 

may be causing a reaction in an individual, it is an object of the invention to collect data on 
an individual's daily routine exposures and reactions, and mathematically interpret the data 
via a computer to identify which exposures most closely correlate to certain reactions. 
Another object of some embodiments is to sort or prioritize a list of influencing 
25 agents according to their correlation with a certain reaction. 

Another object of some embodiments is to facilitate the gathering of data by 
displaying on a computer monitor a list of possible influencing agents and/or reactions 
from which a user can simply select certain items via a click of a mouse. 

Another object of some embodiments is to plot, over a period of days, months or 
30 years, data collected on an individual's daily routine exposures and reactions, and display 
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the plot on a computer monitor so that both immediate and delayed responses to various 
exposures can be readily identified. 

Another object of some embodiments is assign magnitude values to various 
exposures and reactions experienced by an individual. 
5 Another object of some embodiments is to compute a correlation between an 

exposure and a reaction, wherein the correlation is at least partially based on whether a 
menstrual period occurred. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the exposure is a food. 
10 Another object of some embodiments is to compute a correlation between an 

exposure and a reaction, wherein the exposure is an activity of an individual. Examples of 
such an activity include, but are not limited to, exercise and social interaction. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the exposure is an individual's amount of sleep. 
15 Another object of some embodiments is to compute a correlation between an 

environmental exposure and a reaction. Examples of environmental exposures include, 
but are not limited to, pollen count, mold count, ragweed count, humidity, and barometric 
pressure. 

Another object of some embodiments is to input or download into a computer 
20 Internet accessible data that relates to an environmental exposure. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the reaction is physical pain. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the reaction is respiratory-related. 
25 Another object of some embodiments is to comjpute a correlation between an 

exposure and a reaction, wherein the reaction is skin-related. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the reaction is blood pressure that has gone beyond a 
predetermined normal range. 



Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the reaction is fatigue. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the reaction is mentally related. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the reaction is a seizure. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein the reaction is an emotional disturbance. 

Another object of some embodiments is to compute a correlation between an 
exposure and a reaction, wherein there is a time delay of one or more days between the 
time of the exposure and when the reaction occurred. 

Another object of some embodiments is to identify the ingredients of a food and 
determine a correlation between a reaction and the various ingredients. 

Another object of some embodiments is to assign a confidence value to a 
correlation value, wherein the confidence value provides some indication of the correlation 
value's reliability. 

One or more of these and/or other objects of the invention are provided by a 
method that helps identify influencing agents that may be causing a reaction in an 
individual. The method involves collecting data on an individual's daily exposures and 
reactions, and mathematically interpreting the data via a computer to identify which 
exposures most closely correlate to certain reactions. 

Brief Description of the Drawing 

Figure 1 is a front view of a computer display being used in a test method for 
assisting in identifying allergens and other influencing agents that may be related to a 
reaction in an individual, wherein the display shows a first page where data is entered for a 
first period, Tuesday. 
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Figure 2 is similar to Figure 1 but showing a second page where data is entered for 
a second period, Wednesday. 

Figure 3 is similar to Figure 1 but showing a third page where data is entered for a 
third day, Thursday. 

5 Figure 4 is similar to Figure 1 but showing a fourth page that displays a list of 

correlation values, confidence values, and delayed reaction values. 

Figure 5 is similar to Figure 1 but showing a fifth page that illustrates how omitting 
data collected during a menstrual period can affect a correlation value. 

Figure 6 is similar to Figure 1 but showing a sixth page where the data is displayed 
10 graphically. 

Figure 7 is similar to Figure 1 but showing a seventh page where an ingredients list 
is defined for a food item. 

15 Description of the Preferred Embodiment 

Figures 1 - 7 illustrate a test method 10 that uses a computer 12 (desktop, laptop, 
handheld, Palm Pilot, etc.), a computer monitor 14 or display, a computer keyboard 16, a 
computer mouse 18 and an appropriate computer software program 20 to help identify a 

20 suspect influencing agent 22 that may be causing an adverse reaction 24 in an individual 
26. Over a period of months, for example, individual 26 can enter into computer 12 his 
daily food consumption and any reaction that he's been experiencing periodically. 
Program 20 then controls computer 12 to calculate how closely each food item correlates 
with the reaction. A food item having a high positive correlation indicates that the food 

25 item may be causing the reaction and that further tests (e.g., skin prick test) may be 
warranted to determine whether the food item and reaction. actually have a cause and 
effect relationship. 

The term, "influencing agent" refers to anything that can trigger, cause or lead to a 
reaction in individual 26. Examples of influencing agents include, but are not limited to, 
30 food, drugs, medication, environmental exposures, barometric pressure, stress, sunlight, 



amount of sleep, inhalants, chemicals, plants, beverages, microorganisms, amount of 
exercise, etc. The term, "reaction" refers to any response by individual 26 as a possible 
result of being exposed to or experiencing an influencing agent. Examples of a reaction 
include, but are not limited to, a headache, migraine, rash, hives, fatigue, breathing 

5 disorder, tinnitus, physical pain, change in blood pressure, diminished alertness, dizziness, 
seizure, mental or emotional disturbance, congestion, sneezing, coughing, blemishes, 
itching, dermatonosis, etc. For simplicity the term, "influencing agent" broadly encompass 
not only the physical influencing agent such as actual corn itself, but also encompasses a 
data entry, name, or other representation of corn. In other words, entering corn into the 

10 computer means entering a word or another identifier of corn in the computer and not 

physically stuffing corn into the computer. The same applies to the term, "reaction." The 
term, "individual" refers to any human animal or even a non-human animal such as a pet. 
The term, "correlation" and derivatives thereof refer to a value or symbol that provides at 
least some indication of how closely the occurrence of one item relates to the occurrence 

15 of another. Test method 10 is perhaps best understood with reference to the following 
example. 

Individual 26 utilizes test method 10 to enter which influencing agents he was 
exposed to and which reactions were exhibited for three one-day periods. Computer 
monitor 14 of Figure 1 displays a plurality of possible influencing agents 28 and a plurality 

20 of possible reactions 30 that individual 26 can choose from by simply mouse-clicking 36. 

Additions to the plurality of possible influencing agents 28 and the plurality of reactions 30 
can be entered via keyboard 16 or prewritten in the software program 20. 

For a first period 32, Tuesday, individual 26 (or a user representative thereof) 
enters a first plurality of influencing agents 34 to which individual 26 has been exposed 

25 during period 32. Individual 26, for example, can enter that he consumed pizza, milk and 
garlic on Tuesday. The plurality of possible influencing agents 28 can be entered via 
keyboard 16 or by some other appropriate means. Internet accessible data, such as pollen 
count 27, for example, can be acquired for a particular region (e.g., identified by zip 
code), and downloaded 29 into computer 12 by using a conventional modem. Pollen 

30 count 27 can then be displayed along with the other possible influencing agents 28. The 
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first plurality of influencing agents 34 for period 32 can be entered via keyboard 16, or 
influencing agents 34 can be entered by simply mouse-clicking 36 on selected possible 
influencing agents 28. For this particular day, individual 26 experienced none of the 
plurality of reactions 30. 
5 For a second period 38, Wednesday, monitor 14 of Figure 2 displays a larger 

plurality of possible influencing agents 40, as "coffee" has been added to the original 
plurality of possible influencing agents 28 of Figure 1. In this example, Wednesday was 
the first day that individual 26 consumed coffee, so coffee needed to be added to the list 
via keyboard 16. After Wednesday, coffee will continue to automatically appear on the 

10 list of possible influencing agents from which individual 26 may choose and enter by 
mouse-clicking on that item rather than having to retype "coffee" whenever it is 
consumed. On Wednesday, individual 26 consumed pizza, milk, garlic and coffee, which 
comprise a second plurality of influencing agents 42 that were entered into box 44 by 
selectively mouse-clicking on those items in box 46. On this day, individual 26 also 

15 experienced a headache, which individual 26 entered into box 44 by selectively mouse- 
clicking 48 on "headache" in box 50. 

For a third period 52, Thursday, monitor 14 of Figure 3 displays in box 54 a 
plurality of influencing agents 56 (pizza, milk, and coffee) and a headache reaction 58 that 
individual 26 experienced that day and entered by mouse-clicking on the appropriate items 

20 in boxes 60 and 62. Box 54 also shows that individual 26 experienced a menses 64 (i.e., 
in the case where individual 26 is a female of course). The "menstrual period" can be 
entered in any appropriate manner, such as by mouse-clicking on that item in box 60 or 
entering it via keyboard 16. 

Figure 3 also shows how a magnitude value 66 can be assigned to an influencing 

25 agent or a reaction. The magnitude values can be helpful (but not absolutely necessary) in 
identifying which influencing agents are most likely causing a certain reaction. For an 
influencing agent, a magnitude value can represent how much the individual consumed or 
to what extent the individual was exposed. In some embodiments of the invention, the 
magnitude value of an influencing agent can be assigned one of three values: a plus sign, a 

30 minus sign, or a blank, which represent above average exposure, below average exposure, 
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and an average exposure, respectively. For the illustrated example, "coffee" has been 
assigned a "minus" magnitude value, while the rest of the influencing agents have been 
assigned a "blank" or average magnitude value. 

Similarly, a magnitude value can indicate the severity of a reaction. A reaction, for 

5 example, can be assigned a plus sign, minus sign, or blank, which represent a reaction that 
is severe, mild, or average, respectively. 

In a currently preferred embodiment of the invention, the magnitude value of an 
influencing agent or a reaction is assigned by right-mouse-clicking on the item to display a 
dropdown menu from which a magnitude value can be selected and assigned to that item. 

10 Although Figures 1 - 3 represent just three days of entering data, the process 

really continues for weeks or months to obtain meaningful results. Once the data is 
collected, computer 12 responds to program 20 by computing a correlation between each 
possible influencing agent and each reaction. 

Individual 26 can use the display of Figure 4 to help identify which of a plurality of 

15 influencing agents 68 most closely correlate with a particular reaction. To determine how 
well each influencing agent correlates to a headache, for instance, individual 26 mouse- 
clicks 70 on "headache," and computer 12 responds by displaying a plurality of 
correlations 72 that correspond to the plurality of influencing agents 68 as they relate to 
the headache reaction. Likewise, mouse-clicking on any of the other reactions, sneezing, 

20 blemishes, blood pressure, etc., would generate their own plurality of correlations that 
show how well each of the influencing agents correlate to that reaction. 

The higher the positive correlation value, the more suspect the respective 
influencing agent may become as being the cause of the reaction. For the example of 
Figure 4, "pollen" may be considered a suspect influencing agent as it has a positive 

25 correlation of 98% with respect to the headache reaction. Even though it would be 

subjective to label a correlation value as high or low, a correlation value for a particular 
influencing agent can still be useful, especially when the values are compared to those of 
other influencing agents. In some cases, coincidental or otherwise, high correlations may 
exist between an influencing agent and a reaction even though the agent may actually have 
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no cause and effect relationship whatsoever. So, this testing method serves as a guide or 

an aid rather than as a conclusive test or diagnosis. 

Computing a correlation can be carried out using any of a variety of suitable 

algorithms or mathematical equations that are well known to those skilled in the art of 
5 statistical analysis. For example, a correlation between an influencing agent and a reaction 

may simply be the percentage of times that the reaction occurred within one day after the 

consumption or exposure of the influencing agent. 

In some cases, a confidence value 74 may be assigned to a correlation value where 

the confidence value provides at least some indication of the correlation value's reliability. 
10 Confidence values can be computed in various conventional ways. Each confidence value 

in column 76 of Figure 4, for example, is simply a total number of occurrences of the 

influencing agent for which the correlation has been computed. 

To assist in interpreting the data, mouse-clicking on a soft key 78 can sort the 

displayed data by correlation value, confidence value, a delay value 80, alphabetization of 
15 influencing agents, etc. 

In some embodiments of the invention, test method 10 may also help in identifying 

possible delayed reactions where a reaction may occur a few or several days after 

individual 26 is exposed to a certain influencing agent. Column 82 of Figure 4, for 

example, displays a list of delayed values 80 where each value provides a delay period and 
20 a correlation value separated by a slash. The delay period represents the time it takes for a 

reaction to occur after being triggered by an influencing agent. The influencing agent of 

coffee, for example, has a correlation of 78% when compared to headache reactions that 

occur four days after the consumption of coffee. Otherwise, the correlation of coffee and 

an immediate headache (i.e., a headache that occurs within a day of the consumption) is 
25 32%. 

If responses occur within one day, the delayed values of column 82 can be 
determined in a manner similar to the way the correlations 72 of column 84 are computed. 
However, if the responses occur more than one day later, then a series of correlations are 
first computed for each agent-reaction pair, wherein the series includes a correlation value 
30 for a zero to one-day delay (which is already displayed in column 84), a two-day delay, a 
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three-day delay, a four-day delay, etc. Of the delayed values, the one with the highest 
correlation is displayed in column 82 alongside the period of delay. For the example of 
Figure 4, it appears that only coffee may trigger a delayed headache response (four-day 
delay), while all the other influencing agents tend to correlate more with an immediate 
headache response (within one day). 

In some cases, a female's menstrual period may adversely affect a calculated 
correlation between an influencing agent and a reaction. If a woman, for example, always 
experiences a headache during her menstrual period, and she drinks more coffee during 
that time, then program 20 may improperly determine a high correlation between coffee 
and headaches. To adjust for this, program 20 provides a checkbox 86 that can be 
selectively checked with a mouse-click. Checking or not checking box 86 determines 
which of two computations that computer 12 will carry out to compute the plurality of 
correlations (correlations 72 of Figure 4 or correlations 88 of Figure 5). By checking the 
box 86, as shown in Figure 5, program 20 disregards the data collected during the 
subject's menstrual period, so the computed correlation values 88 will only be based on 
days where "menses" was not entered in box 54 of Figure 3. 

The correlation between a reaction and various influencing agents can also be 
analyzed by plotting the occurrence of each over a common time scale 90 (e.g., units of 
days), as shown in Figure 6. Each vertical bar (e.g., bar 92) represents an occurrence of a 
reaction or an influencing agent, and each bar's height (e.g., dimension 94) represents the 
item's magnitude value. The method of selecting which reactions and/or influencing 
agents are plotted can be carried out in any suitable manner via mouse 18 or keyboard 16. 

In some embodiments of the invention, testing method 10 takes into account a 
food item's ingredients and considers those ingredients as influencing agents in 
themselves. In Figure 7, for example, monitor 14 displays a page where a food item, such 
as pizza, is entered into a block 96 by way of mouse-clicking on a dropdown menu 98. 
Then, in another block 100, a user can mouse-click on the various pizza ingredients, such 
as cheese, wheat, tomato, etc. Selectively clicking on ingredients in block 100 defines an 
ingredients list in a block 102. Then, whenever individual 26 consumes pizza, program 20 
records that individual 26 not only consumed pizza but also consumed cheese, wheat and 
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tomato as well Individual correlation values can then be computed for pizza, cheese, 
wheat, and tomato, which can be useful information as one or more of those ingredients 
may be consumed alone or as an ingredient of yet another food. 

It should be appreciated by those skilled in the art that the screen displays of 
Figures 1 - 7 do not have to be exactly as shown to achieve the desired results of the 
invention. The illustrated screen displays, or ones similar thereto, are readily achieved 
using conventional computer programming practice. Program 20 is readily created using 
any of a variety of readily available and well-known computer programs including, but not 
limited to, Visual Basic, C++, JAVA, Microsoft Excel, etc. It should also be appreciated 
by those skilled in the art that navigation from one screen to another is readily achieved in 
various conventional ways including, but not limited to, mouse-clicking softkeys (e.g., 
"Forward" and "Back" buttons), arrow keys on keyboard 16, "Page Up" and "Page 
Down" keys on keyboard 16, etc. Although the invention is described with reference to a 
preferred embodiment, it should be appreciated by those skilled in the art that various 
modifications are well within the scope of the invention. Therefore, the scope of the 
invention is to be determined by reference to the claims that follow. 

We claim: 



